Book Review
The Interdisciplinary Journal of Problem-based Learning John Barell's book, Problem-Based Learning: An Inquiry Approach, is a guide to the use of inquiry within a problem focused environment. Arranged like a textbook, the K-12-oriented work provides bold headings, large graphics, advanced organizers, and chapter activities to guide the reader through the material. The eight chapter book is divided into two parts: 1) preparation and 2) application. "Part I: Preparation" is comprised of three chapters, explaining inquiry as a process, describing how to design an environment to support inquiry, and providing an overview of designing a curriculum commensurate the use of inquiry strategies. A brief, two-paragraph, working definition of problem-based learning (PBL) is provided to frame the discussion, as it is applied to the topics of this book. Inquiry is at the center of the PBL process, regardless of specific application utilized, and is the focus of this book. The first part lacked a detailed explanation of inquiry, a discussion of the foundation of PBL, explanations of various iterations of the PBL process, and information on the various theories and reasons that explain the centrality of inquiry to PBL.
Given PBL is a student-centered and student-directed curricular model, designed to foster transfer and cognitive flexibility (Barrows & Kelson, 1993) , the learning environment is expected to be commensurate with these goals. The book begins with a discussion on the design of the environment, including why designing for inquiry is important, and includes a discussion on question types. A deeper discussion of the PBL process that addresses the shift from teacher-centered to student-centered, the difference between student-centered and student-directed, and the importance of both to a successful PBL curriculum is needed. While problem-based learning and inquiry learning environments are practically indiscernible, a discussion of the two models should be included, to establish a common understanding of the constructs (Hmelo-Silver, Duncan, & Chinn, 2006) . Success of a PBL program largely depends on the quality of the tutor (Barrows, 1988) and on the commensurability of the task with the type and amount of scaffolds (Hmelo-Silver, et al., 2006) . The number and type of scaffolds incorporated into the environment are predicated on learners' schemata with the concepts and skill germane to the presented problem. Thus, a discussion on scaffolds, the role of the facilitator, and strategies for shifting the role of the teacher in real classroom settings was expected and omitted. A largely held criticism of PBL and IL environments is they are minimally guided. Rather than direct instruction, scaffolds are built into the environment. Scaffolds can be of several types a) those that make disciplinary thinking and strategies explicit; b) those that embed expert guidance; c) scaffolds that reduce cognitive load (Hmelo-Silver et al., 2006) . Making disciplinary thinking and strategies explicit can be obtained facilitator use of modeling, coaching, and prompting, as well as the use of structures, such as advanced organizers. The book includes advanced organizers, but could benefit from a detailed explanation of how to create and implement them in a classroom. PBL has long utilized experts, as part of the inquiry process. In the process of exploring learning issues, learners will come to see the necessity of expert knowledge and will, often, stop the group process to consult an expert. While the expert knowledge may include direct instruction, it is not the same as embedding direct instruction into the process. A discussion of this distinction and how to structure the environment to provide for easy access to expert knowledge, would have been beneficial. Reduction in cognitive load has gained attention in recent years, particularly with the increase in online learning environments (Sharma & Hannafin, 2007, Kim and Hannafin, 2011 ). Random access hypermedia, which allows for a vast amount of information to be available at once and the various manners of facilitator interaction in the online environment, necessitate an understanding of instructional tactics such as adaptive release, where the information is provided to learners, only after acquisition of instructor determined prerequisite knowledge. K-12 teachers need information on specific scaffolding techniques that include overviews, guidance on how to create and implement the techniques, when each is appropriate, and how many can be utilized together that goes beyond a simple graphic. As classrooms evolve to a blended environment and strategies such as flipping the classroom become more prevalent, a discussion of how to utilize PBL in an online classroom should be included.
A long-standing concern regarding PBL is curricular coverage-will course objectives be met? Standards-based curricula and the national movement to Common Core intensifies this question. The author addresses the curriculum and standards in the last chapter of Part I, but fails to provide information on strategies to illustrate the link between problems, curricular objectives, and standards, such as curricular matrices. Types of assessment are only briefly mentioned, without an explanation of how to implement those types of assessment to demonstrate objectives and standards have been met. Inquiry journals are discussed and exercises are presented to help guide readers through their use, but the book could have benefitted from a discussion of the development and use of student portfolios, linking it to the brief explanation of authentic assessment. "Part II: Application" consists of five chapters, describing the manners in which inquiry is applied in a problem-based curriculum. Chapter 4 details a ten-step process for creating unit plans, then provides a sample unit, describing how each step is employed for the sample unit. There are several useful graphics in this chapter, such as "Paul's Concept Map" (p. 74), that illustrate how to outline a unit and conceptualize unit components, which can provide a useful guide to problem development and the identification of the concepts and procedures, upon which unit objectives will rest. Chapter 5 highlights what has historically been referred to as the PBL process (Barrows & Tamblyn, 1980) . The book presents strategies whereby the learner identifies what is known, what the individual wants/needs to know, how the learner intends to know, what is expected to be learned, how the information obtained will be applied, and what new questions may arise from the process. These highlighted strategies omit key features of the PBL process, such as the generation of hypotheses as a first step, which leads to a tutor-lead inquiry process, or the generation of a list of what is known and what needs to be learned, which are crucial features of most widely utilized PBL models. While strategies such as graphic organizers, reflective journals, and whole class discussion are well-researched strategies designed to support critical thinking, they are not strategies often associated with PBL (Barrows, 1986; Barrow & Kelson, 1993; Barrows & Tamblyn; 1980 , Hmelo-Silver, 2004 ). Chapter 5 does a nice job of keeping focus on questioning and the various ways the presented strategies keep the group process asking "what do I need to know" and "how can I find out"? This focus highlights inquiry as the central tenet of this book.
Chapter 6 provides a nice description of the student inquiry process, particularly highlighting the need to have students reflect on the group process and their own learning, while providing many useful templates to use in the classroom. Chapter 7 addresses a multidisciplinary approach to Inquiry, particularly, teacher collaboration, integration of multiple concepts, and critical thinking integration. PBL, inherently, integrates multiple concepts and requires critical thinking. A discussion of these concepts and their relation to PBL and critical role in the use of inquiry would have been beneficial as a precursor to the application strategies. The final chapter provides a discussion and templates for assessment of inquiry and the objectives for the unit or individual problem. A brief discussion of the types of assessment begins the chapter. Selfassessment is presented, but a more comprehensive presentation of reflection would have been beneficial.
The book is organized like a textbook to be utilized in a workshop, in that it provides a brief synopsis without much elaboration on each of the chapter topics and subtopics, utilizes large-sized headings, graphics, and a layout that directs readers to key points and organizational strategies. Workbook features, such as "Stop and Think, " follow each subtopic and present questions to stimulate reader inquiry. While this is a great supplemental feature for course or workshop, it's not a convincing resource for developing a deep understanding of PBL or inquiry, as presented. The "Stop and Think" and other exercises provide abundant scaffolds that are constraining, due to the overuse of organizing tools embedded within the layout. The exercises in each chapter could provide a springboard to a rich discussion and exploration of the topics, but that opportunity is minimized due a surface-level, well-defined, and overly simplified presentation of the topics.
Given the title, one would expect to be provided with an overview of the various definitions of PBL, a description of several of the most widely utilized iterations of the instructional model, and a detailed explanation of inquiry-a cognitive process employed during and an essential criteria of the PBL process. While the book focuses on inquiry, it fails to provide a comprehensive description of problem-based learning and the decades of research supporting the model. The book approaches PBL in a narrow, seemingly specific manner, yet spends only two short paragraphs explaining PBL.
The majority of the book presents examples, templates and graphic organizers, which are appropriate for individuals who are interested in identifying a set of resources, with a brief discussion of how and why each is used. Those looking for an academic resource, to develop an understanding of inquiry-what it is, how it's initiated and sustained within a PBL environment, and why it's essential to the PBL processwill be disappointed.
